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MOT ICE

When goverrvnent drawing%, s•pc ific#jtions, or other d•ita are used for any purpose other than in connection
with a definitely relat(xe qov,,rrwwnt procureiwhnt ormeration, the United States Goverrr)ent thereby irncurs
no responsibility whatsoever, ,%nr the fact that the government may have formulated, furnished, or in any

way sup(l.ied ine said drawing., specifications, or other data, is not to be regarded by implication or

otherwis.e as in any manner lirensing the holder or any other person or corporat'ion or conveying any
riohts or perrnis-,ion to niý,nufai(ture use or sell any patented invention that .may :n any way be related
thereto. )ht,. report is riot to be u';ed in wnole or part for advertising or sates purposes.

ABSTRACT

Human Systems Division (IiSD/YAGD), Wright-Patterson AFB OH
45433-5S03 requested ass~istance from the Air Force Packaging
Evaluation Activity (AFPEA) in conducting shock and vibration
tes4-ing on the modified Transportable Colleztive Protection System
(TCPS) Rowley Stand-Alone container.

The TCPS, manufactured by ILC/Dove'r Inc., is a chemical warfare
tent. Personnel can enter the tent, remove protective clothing
and perform duties in an uncontaminated environment.

Previous; vibration tests resulted in pole and container damage
(Report No. 90-R-03). HSD/YAGD requested AFPEA to design and
prototype the support racks and retest the new design to ensure
that the TCPS and its container would not be damaged by shipment
and handling. Upon completion of testing, the modified support
racks passed all tests and met all HSD/YAGD requirements.
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INTRODUCTION

BACKGROUND: Human Systems Division (HSD/YAGD), Wright-Patterson
AFB OH 45433-5503 requested assistance from the Air Foi~e
Packaqing' Evaluation Activity (AFPEA) in conducting shcck and
vibration testing on the modified Transportable Collective
Protection System (TCPS) Rowley Stand-Alone container. The TCPS,
manufactured by ILC/Dover Inc., is a chemical warfare-tent.
Personnel can enter the tent, remove protective clothing and
perform duties in an uncontaminated environment. WR-o.XLC/DSTDL
designed and prototypcu pole support racks after previous
vibration tests resulted in pole and container damagn 'Repbrt No.
90-R-03). AFPEA shock tested the redesigned container. One of
the TCPS pole supports failed testing again. HSD/YAGD requested
AFPEA to modify the supports and retest. AFPEA designed,
prototyped, and tested a new support rack system. AF_ 'EA modified
the support rack and retested. The modified support r:ack system
passed all tests and met all HSD/YAGD requirements. This test
report reflects testing of only the final design.

PURPOSE: The purpose of this project was to determine if the pole
support rack system inside the TCPS container would protect the
TCPS and the container from damage during shipment and handling.

TEST SPECIMEN: The Stand-Alone Rowley container was shipped from
ILC/Dover with the TCPS packed inside (See Figures 1 & 2). The
Stand-Alone cqntainer contained three TCPS units that could be
assembled together. The dimensions of the Stand-Alone container
were 105" x 84" x 45". The weight was approximately 1700 pounds.
Because previous testing resulted in damage to the units and the
container, HSD/YAGD requested AFPEA to modify the container to
include a pole support system (See Figures 3 & 4). The ccntainer
and the pole support system were subjected to Cornerwise and
Edgewise Drop testing, Pendulum Impact testing, and Vibration
testing. The t3sts were done at ambient temperature because
HSD/YAGD and AFPEA agreed that the pole support system would not
be adversely affected by temperature. AFPEA tested the TCPS
containers for performance only; therefore, no instrumer,.ation *

was required. .*

TEST OUTLINE AND'TEST EQUIPMENT: The Test Plan (Table 1) was
developed by HSD/YAGD arid the' A2PEA. Test methods and procedures
were as outlined in Federai Test Method Standard No. 101 (FTMS
101; and Military Standard 810 (MIL-STD-810). Any'modifications
to the starndard test methods or procedures are noted in the test
plan.

All testing was conducted at AFPEA, HQ AFLC/LGTP, Building 70,
Area C, Wright-Patterson AFB, OH .45433-5999. The equipment
required for each test is noted in the Test Plan (Table l).



"TEST PROCEDTJRES AND RESULTS:

Test No. 1: FTMS 101, Method 5005.1, Cornerwise-Drcp
(Rotational) Test. The drop height was 17 inches. The test was
applied to each corner of the base for a total of four drops.

Test No. 2: IVrL-STD-810, Method 516.3, Procedure IV, Table
516.3-I, Shock (Edgewise Drop) Test. The drop height was 18
inches. The test was applied one to each edge of the base for a
total of four drops.

RESULTS: The container was visually inspected after all
cornerwise and edgewise drops were completed. Minor damage
included four lost clips and the middle block on edge 7-8 was
twiited (Figures 5 & 6). The nuts on the skids were also loose
(See Figure 7). The pole support rack system and the contents did
not sustain any damage.

Test No. 3: FTMS 101, Method 5012, Pendulum-Impact Test.
The test was applied once to-each side of the container for a
total of four impacts at a velocity of seven feet per second.

RES__ q: The container was visually inspected after the
pendulum -. ,pacts were completed. The container and its contents
did not sustain any damage.

Test No. 4: FTMS 101, Method 5019.1, Vibration (Repetitive
Shock) Test. Duration of the test was two hours at 4.6 hz
frequency and 1-inch double amplitude.

RESULTS: The container was visually inspected after
completion of the test. Only minor damage was sustained to the
poles wrapped in cushioning. (These poles are not in the support
racks but Are wrapped together in cushioning). The polcs slipped
out of the cushioning and the, e'nds rubbed and caused some
paint to be scraped off of the poles. The rest of the contents
and the container, including the support rack system, did not
sustain any damage.
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CON1CIO;10_AN)D PECOMMENDATIONS: Upon completion of AFPEA's
evaluation, the Stand-Alone Rowley container passed all tests and
met all the requirements of }{SD/YAGD. The minor damage which
occurred to the container and the TCPS can be easily corrected.
The blocks on the underside and in the middle of the container
loosened during shipment and during testing (See Figure 6).
Suggest inputting a lag bolt throuigh the connecting skid parallel
to the base to correct the problem. Also suggest using lock nuts
or'T-nut-type inserts on the screws for the skids. They also
loosened and fell off during testing (See Figure 7). The straight
poles in the container rubbed together during testing causing
paint to be scraped off. Suggest securing the poles more firmly
with more tape and cushioning.
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AIR FORCE PACKAGING EVALUATION ACTIVITY AFPEA PROJECT NUMB::R

(Container Test Plan) 90-P-3,31

CONTAINER SIZE (L x W x 0) (INCHES) WEIGHT (L8S) CUBE (CU. FT.) QUANTITY DATE

INTERIOR: EXTERIOR: GROSS: ITEM.

___ 105--x,-~. 12.00 1L 1~ 6 Feb 91
ITEM NAME ;MANUFACTURER
Transportable Collective Prote-:tive S~stem ILC Dover

---L-her ezting~ ~ -

CONTAINER NAME :CONTAINER COST
Container Mftd. by Rowley

PACK DESCRIPTION_ __
Wood Corh.ainer

CONDITIONING
As noted below.

TEST REF STD/SPEC OR TES TIL NPRMTR CONTAINER 1 INSTRU-
No. AND TEST METHOD ORt TS IL N AAEESORIENTATION IMENTATION

___ PROCEDURE NO'S ] - -

1. ROUGH HANDLING ýESTSI
a.FED-STD-10l !Cornerwise-drop (rota- !one drop on IVisual
iMethod 5005.1 ýtional) test. Ambient leach base ',Inspection

Temp. Drop height 17 corner, total
inches. of four dr ops.

b.. MIL-ST'Z,-810E Shock (Edgewise-dr:)p) One drop on j Visual
Method 516.4 test. Ambient Temp. each base !Inspection
Procedure IV Drop height 18 incheu. edge', total of
Table 516.4-, four drops.

c.i FED-STD-l01 JPendul-!m-impact test. !One impact on Visual
:Method 5012' Ambient Tezp. Impact each'side and :Inspection

velocity 7 ft/sec, drop 'each end,'
height 9 inches. Itotal of four

impacts.

2. IVIBRATION ('Repetitive Shockl
IFED-STD-1 01 lInput excitation of 1- ' Visual
IMethod 5019.1 :inch'double amplitude at Inspection

'14.6 hz frequency. Two
I ' 'I hour Ambient 'Temp test.

COMMENTS:

PREPARED '~7i&.h. 7 BY:.4t APPROVIED BY: 4:0 ý
Carol ine J. uce nalEngi r.6 Larry Wood, Chief, Material-, Or"nc

AFALD 401% 4 4 WAe 1 e1



Picture1

TCPS General View
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Figure 2 
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TCPS General View
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Figure

Support Pack System End h
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Figure 5 
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Figure 6

Twisted Block
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Fig~ure. 7

Loosened Skids

- -3

w" L



Unclassified
SECURITY CLASSiFICATýON OP THIS PAGE

i i llnForm Approved

REPORT DOCUMENTATION PAGE OMB No. 0704-0188

la. REPORT SECURITY CLASSIFiCATION lb. RESTRICTIVE MARKINGS

Unclassified
2a. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION/AVAILABILITY OF REPORT

None , Approved for public release
2b. GECLASSIFICATION / DOWNGRADING SCHEDULE distribution ýLnlimited

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5 MONITORING ORGANIZATION REPOR7 NUMBER(S)

AFPEA 91-R-04

6a. NAME OF PERFORMING ORGANIZATION 6b OFFICE SYMBOL 7ai NAME OF MONITORING ORGANLZATION
Air Force Packaging (if applicable)

Evaluation Activity HQ AFLC/GTP
6c. ADDRESS (City, State, and ZIP Cot:) 7b ADDRESS(City, State, and ZIP Code)

HQ AFLC/ELGTP
Wright-Patterson AFB OH 45433-5999

Ba. NAME OF FUNDING/SPONSORING 8b OFFICE SYMBOL 9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATIONI (If applicable)

8c. ADDRESS (Cityr State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS
PROGRAM. PROJECT TASKE WORK UNIT
ELEMENT NO NO. NO ACCESSION NO.

11. TITLE (include Security Classification)
Qualification Testing of the Transportable Collective Protection System Container.

1Z. PERSONAL AUTHOR(S)
Caroline J. BucKey

13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) 15. PAGE COUNT

Final FROM Apr 91 TO Jun 91 91 Aug 29 1I
16. SUPPLEMENTARY NOTATION

17. COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)

FIELD GROUP SUB-GROUP Transportable Collective Protection System ('TCPS),

Wooden Container, Redesign, Test

19. ABSTRACT (Continue, on reverse if necessary and identify by block number)

Human Systems Division (HSD/YAGD), Wright-Patterson APB OH 45433-5503 requested
assistance from the Air Force Packaging Evaluation Activity (AFPEA) in conducting shock
and vibration testing on' the modified Transportable Collective Protection System (TOCPS)
Rowley Stand-Alone container. The 'TPS, manufactured by ,TLC/Dovej Inc., is a chemical
warfare tent. Personnel can enter the tent, remove protective clothing and perform
duties in an uncontaminated environment. WR-ALC/DSTDL designed and prototyped pole
support racks after previous vibration tests resulted in pole and containec damage
(Report No. 90-R-03). AFPEA shock tes':ed the redesigned container. One of the TCPS
pole supports failed testing again. HSD/YAGD requested AFPEA to modify the supports and
retest. AFPEA designed, prototyped, and tested a new support rack system. AFPEA
modified the support rack and retested. The modified support rack system passed all
tests and met all HSD/YAGD requirements.

20. DISTRIBUTION/AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION
X UNCLASSIFIEDIUNLIMITED 0] SAME AS RPT El OTIC USERS Unclassified

22a. NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE (Include Area Code) 22c OFFICE SYMBOL
Caroline J. Buckey (513) 257-4519 ,HQ AFLC/ TPM

DO Form 1473, JUN.86 Previous editions are obsolete. SECLURITY CLASSIFICATION OFTHIS PAGE

12 Unclassified



DISTRIBUTION LIST
DTIC/FDAC 12
Cameron Station
Alexandria, VA 22304-6145

HQ AFLC/LGT 2
Wright-Patterson AFB OH 45433-5999

HQ AFLC/LGTP 10
Wright-Patterson AFB OH 45433-5999

HQ USAF/LGTT 1
Washington DC 20330

HQ AFSC/LGT 1
Andrews AFB MD 20334-5000

OC-ALC/DST1
Tinker AFB OK 73145

OO-ALC/TID
Hill AFB UT 84406

SA-ALC/DST 
1

Kelly AFB TX 78241

!M-ALC/TID
McClellan AFB CA 95652

WR-ALC/DST 1
Robins'AFB GA 31098

WR-ALC/DSTD 1
ATTN:, Durwood Souther
Robins AFB GA 31098

ASD/AWL 1
Wright-Patterson AFB OH 45433

ASD/ALXP 2
Wright-Patterson AFB OH 45433

AFSC AD/YBA 1
Eglin'AFB FL'32542

GSA, Office of Engineering Mgt 1
Packaging Division
Washington DC 20406

Commander ,1
Naval Supply Systems Command
Attn: N. Karl (SUP 0611F)
Washington DC 20376-5000

13



Commander
Naval Air Systems Command
Attn: E. Panigot (AIR 41212A)
Washington DC 20361

Commander
Space and Ndval Warfare Systems Command
Attn: T. Corbe (Code 8218)
Washington DC 20360

Commander
Naval Facilities Engineering Command
Hoffman Bldg. #2, Room 12S21
Attn: C. Manwarring (FAC 0644)
Alexandria, VA 22332

Commanding Officer
Naval Construction Battalion Center
Attn: K. Pollock (Code 15611K)
Port Hueneme, CA 93043

Commander
Naval Sea Systems Command
Attn: G. Mustin (SEA 66P)
Washington DC 20362

Commander,
Naval Sea Systems Command
Attn: F. Basford (SEA 05M3)
Washington DC 20362

Commanding Officer
Naval Aviation Supply Office
700 Robbins Avenue
Attn: J. Yannello (Code EPP-A)
Philadelphia, PA 19111-5098

Commanding Officer
Navy Ships Parts Control 'Center
P.O. Box 2020
Attn: F. Sechrist (Code 0541)
Mechanicsburg, PA 17055-0788

Commanding Officer
Naval Air Engineering Center
Attn: F. Magnifico (SESD Code 9321)
Lakehurst, NJ 08733-5100

Commanding Officar1
Naval Weapons Station Earle
NWHC/Code 8023
Colts Neck,NJ 07722-5000

14



ASO/TEF-A 4030 1
700 Robbins Ave
Philadelphia, PA 19111

US AMC Packaging, Storage, and 1
Containerization Center/SDSTO-T
"Tobyhanna, PA 18466-5097

DLSIE/AMXMC-D 1
US Army Logistics Mgt Ctr
Ft Lee VA 23801-6034

US Army ARDEC/SMCAR-AEP 1
Attn: Mike Ivankoe
Dover, NJ 07801-5001

US Army Natick Labs/STRNC-ES
Natick MA 01760

HQ DLA/OWP
Cameron Station
Alexandria, VA 22304-6100

HQ AFLC/LGS 1
Wright-Patterson AFB OH 45433

AFALC/OA 1
Wright-Patterson AFB OH 45433

ASD/SDM 1
Wright-Patterson AFB OH 45433

HQ TAC/LGWL 1
Langley AFB, VA 23665

O0-ALC/TIDT 1
Hill AFB, UT 84056

OO-ALC/LIW 1
Hill AFB,, UT'84056-5609

Defense Logistics Agency 1
ATTN: DLA-OWP
Cameron Station
Alexandria VA 22304-6100

Defense Contract Management Command 1
ATTN: DLA-AT
Cameron Station
Alexandria VA 22304-6190,

15



HSD/YAGD 4
ATTN: Capt Paul Hotzoglou
Wright-Patterson AFB OH 4,5433

ILC/Dover 2
P.O. Box 266
ATTN* Mr Skip Wilson
Frederica, DE 19446

1
HQ AFLC/LGTPM
ATTN: Ms Caroline Buckey
Wright-Patterson AFB, OH 45433-5999

16



OATC:

DTI,


